Expression of monomeric insulin precursor in Pichia pastoris and its conversion into monomeric B27 Lys destripeptide insulin by tryptic hydrolysis.
Monomeric B27 Lys destripeptide insulin (B27 Lys DTrI) was designed and produced from its precursor expressed in Pichia pastoris through tryptic hydrolysis instead of the less efficient tryptic transpeptidation. The monomeric B27 Lys DTrI precursor (MIP) was purified from a cultured medium of P. pastoris by a combination of hydrophobic, size-exclusion, and ion-exchange chromatography. The purified MIP was converted, by tryptic hydrolysis, to B27 Lys DTrI, which was then purified by ion-exchange chromatography to homogeneity as assessed by native gel electrophoresis, HPLC, amino acid composition, and electrospray mass-spectrometric analysis. B27 Lys DTrI exhibited superior monomeric properties in size-exclusion chromatography. The yield of MIP was 200 mg per liter of culture, and the overall yield of purified B27 Lys DTrI from the crude MIP was 70%. The in vivo biological activity of B27 Lys DTrI as determined by the mouse convulsion assay was 21 U/mg, identical to that obtained by semisynthesis.